The effect of interferon pre-treatment on early virus protein and RNA synthesis has been examined in chicken cells infected with vaccinia virus. Protein synthesis was inhibited while RNA synthesis was stimulated.
quent infection. Partially purified chick interferon was generously provided by Dr K. Fantes (Fantes, 2967) . Most experiments were done using a single batch, which, when prepared, had a specific activity of 3oooo units/mg protein. It had been stored for a number of years at -7o °C and was re-assayed prior to use. The activity had decreased by about twofold. Some experiments employed chick interferon with specific activity of 3ooooo units/rag. Identical results were obtained with the two preparations. Activities are expressed in terms of units defined by the MRC Research Standard A 62/4 for chick interferon. One such unit was found to reduce the yield of vaccinia virus in chick embryo cells by 5o ~o under the conditions employed in the present experiments.
We have recently described the pattern and time course of vaccinia polypeptide synthesis in infected L cells (Esteban & Metz, 2973) . The pattern of [~sS]-methionine labelled polypeptides derived from extracts of infected chick cells is quite distinct from that from uninfected cells (Fig. I a) . This is the case when chick cells are infected in monolayer or in suspension, though in the former case there is less cut-off of cellular protein synthesis and hence polypeptides common to infected and uninfected cells are more numerous (not shown).
The new polypeptides seen in extracts of infected chick cells are very similar in electrophoretic mobility to those from infected L cells ( Fig. la ). Furthermore, when virus RNA synthesis in infected chick cells is inhibited by the drug cordycepin no new polypeptides are detected. We have previously argued that the new polypeptides seen in vaccinia-infected L cells are virus-coded. The same arguments apply to the case of vaccinia-infected chick cells. The fact that the patterns of new polypeptides seen following infection of both L and chick cells are very similar is an additional item of evidence for their being specified by the virus.
The effect of pre-treatment with different doses of chick interferon on polypeptide synthesis in infected chick cell monolayers is shown in Fig. I (b) . The synthesis of the new polypeptides is clearly sensitive to interferon. Ten units/ml of interferon is sufficient to reduce very substantially the synthesis of virus polypeptides as early as 2o min after infection. The synthesis of polypeptides which are present in both infected and uninfected cells, and which are therefore presumably cellular, is also inhibited by interferon. Detailed analysis of the polysome patterns from interferon-treated, vaccinia-infected L ceils has indicated that a similar situation applies there and that it may be a consequence of the enhancement of virus RNA synthesis which occurs in both systems (D. H. Metz & M. Esteban, unpublished observations) .
Inhibition of the synthesis of virus polypeptides could be due to inhibition of the translation of virus messenger RNA or to the inhibition of the synthesis of this RNA. We have therefore examined the rate of RNA synthesis in vaccinia-infected chick cells under a variety of conditions. There is a burst of RNA synthesis reaching a peak at about 3o min after infection (Fig. 2) . The RNA synthesis is sensitive to actinomycin D. In the presence ofcycloheximide or following interferon pre-treatment, RNA synthesis is prolonged. Treatment with both interferon and cycloheximide results in a rate of RNA synthesis very similar to that found with one or other treatment alone (not shown). This pattern of RNA synthesis in infected chick cells is quite similar to that found in L cells (Metz & Esteban, I972). In both cases, inhibition of protein synthesis by cycloheximide results in a stimulation of RNA synthesis. The simplest interpretation of this phenomenon is that the switch-off of virus RNA synthesis is mediated by a newly synthesized virus protein which is coded by this same RNA. In chick cells virus RNA synthesis is sensitive to actinomycin D. in this respect chick cells resemble HeLa cells rather than L cells (Moss, 2968; Metz & Esteban, ~972) . We have previously suggested that the degree of sensitivity to this inhibitor depends upon the similar results for vaccinia in both chick and L cells and have further characterized the RNA as virus specific by hybridization to virus DNA. It is evident that the inhibition of virus protein synthesis effected by interferon pre-treatment of the cells is not due to inhibition of virus messenger RNA synthesis.
It seems clear from these results that there is no significant difference in the mechanism of action of the interferon-mediated inhibition of vaccinia virus replication in primary chick embryo cells and in a line of mouse L cells. Our results are in marked contrast to those of Bialy & Colby 0972), who concluded that interferon treatment blocked the transcription of virus RNA. We have discussed previously possible explanations of this discrepancy (Metz & Esteban, I972). It may be stressed that there is no especial cytotoxic effect found in interferon-treated, vaccinia-infected chick cells (Jungwirth etal. I972) comparable to that found in L cells (Joklik & Merigan, [966; Horak, Jungwirth & Bodo, I970 . Hence, suggestions that the stimulation of RNA synthesis observed in interferon-treated, infected cells may be connected with this cytotoxicity seem untenable.
